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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57) Abstract: 

PURPOSE: To enhance visual angle characteristics by 
using a high polymer film which is a negative optical 
anisotropic body having an optical axis in the nor mal line 
direction of a liquid crystal cell substrate. 

CONSTITUTION: A pair of polarized plates 1, 5 is 
arranged at both sides by holding it between a liquid 
crystal cell 3 clamping a nematic liquid crystal which has a 
positive dielectric anisotropic property between a pair of 
substrates 6,7 and a sheet of high polymer film 2. Here 
the high polymer film 2 is the negative optical isotropic 
body having an optical axis in the normal line directions of 
the liquid crystal cell substrates 6, 7 and has an ellipse 31 
of refractive index. Namely a refractive index n z in the 

normal line direction of the film surface 32 and refractive 
indexes n n of two directions which are vertical to it and 

x y 

mutually orthogonally crossed, have a shape of a dis wid 
shape which is in a relation of n <n =n . The product of (n 

z x y 

x -n z ) of the high polymer 2 and a thickness of the film is 
preferred to be equal to the product of the double 
refraction of the liquid crystal cell 3 and the cell gap, or to 
be less than it 
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Japane se Laid-Open Patent: Publication No. 5-215912/1993 
(Tokuk aihei 5-215912) (Published on August 27, 1993) 

(A) Relevance to claim 

The following is a translation of passages related 
to cla ims 1 and 15 of the present invention. 

(B) Translation of the relevant passages. 

[CONSTITUTION] This high polymer film has its optic 

axis substantially in the film thickness direction and a 
negative refractive index anisotropy, and desirably has 
smaller values of An x d and spectrum dispersion of An 
than those of the liquid crystal cell. 

[CLAIM 12] The liquid crystal display element as set 
forth in claims 1 and 2, 

being characterized in that the value, v, of 
spectrum dispersion of An of the high polymer film is 
smaller than that of the liquid crystal. 

(EMBODIMENT 1) 

[0019] The high polymer film 2 is a negative optical 
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anisotropic body made of a polycarbonate, and is 
represented by a refractive index ellipsoid schematically 
shown in Fig. 3. Specifically, the ellipsoid has a shape 
represented by the relationship n z < = xiy, where n z is 
the refractive index in the normal direction of the film 
surface 32, and n x and riy are the refractive indices 
perpendicular to n z and perpendicular to each other. The 
film used here has = 1.588, riy = 1.588, n z = 1.585, the 
film thickness d = 100 /xm, and (n x - n z ) x d = 0.3 /xm, 
which is slightly smaller than An x d of the liquid 
crystal cell. 

[0025] (EMBODIMENT 4) The construction of the cell of the 
fourth embodiment are the same as that of the first 
embodiment shown in Figs. 1 and 2, except that the 
refractive index ellipsoid shown in Fig. 6 is employed 
for the high polymer film in lieu of the one shown in 
Fig. 3. This film is also a negative optical anisotropic 
body made of a polycarbonate, and is characterized by the 
relationship n z < n x = riy. However, the film has an optic 
axis angling from the normal direction of the film 
surface 32 by 5 # , being substantially parallel to the 
average direction of the director of the liquid crystal 
in the liquid crystal cell. The liquid crystal in the 
liquid crystal cell does not stand upright completely 



5-215912 



-3- 

with a voltage four times of the threshold voltage. 
Therefore, such angling of the refractive index ellipsoid 
representing the high polymer film in accordance with the 
liquid crystal enables a more complete compensation for 
viewing-angle . 
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